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Ammonification and N i t r i f i c a t i o n  i n  Desert  S o i l s  
This  i s  a p a r t i a l  report  on these  s o i l s .  Completion awai t s  
r e s u l t s  of experiments on s u l f u r  ox ida t ion  and s o i l  r e s p i r a t i o n  
now i n  progress.  A f i n a l  r epor t  w i l l  be made i n  about t h r e e  weeks. 
Thb d vrat~ p e r f 4  for the Jet Propulsion Laboratory, 
California Institute of Technology, sponsored by the 
National Aeronautics and Space Administration under 
Contrad NM7-100. 
Ammonification and Nitrification in Desert Soils 
from Jet Propulsion Laboratory 
Ammonification. Table 1. 
Ammonium liberated by hydrolysis and oxidation-reduction of added peptone 
after three days and five days incubation is used as an index of ammonifying 
power. 
function, being comparable to representative agricultural soils. 
All the soils except No. 68-3 were active in this heterotraphic 
In No. 68-3 ammonium production increased slowly from three to five days. 
In No,'s 9-2 and 26 it also increased at five days. In No.'s 196 and 51-3 
it decreased while No. 76-2 showed no change, 
indicate that either assimilation or nitrification of ammonium is proceeding 
rapidly: the low concentrations of nitrate found show that assimilation was 
probably the contributing factor. 
Decreases after three days 
The accumulation of nitrite nitrogen in No, 68-3 was unusually high. In 
this case the accumulation cannot be attributed to high pH or to free ammonia 
because pH was near neutrality and ammonification was very low. Apparently 
some unusual feature of the microflora is involved. 
, -  
Nitrification. Table 2 
On incubation with ammonium sulfate for 30 days, only soils No. 76-2 
and No. 51-3 showed a nitrifying power comparable to representative cul- 
tivated soils. Nitrification in No's 196, and 25 was essentially nil. Soil 
No. 1-2 showed practically the same production of nitrate in the control as 
with added ammonium, the net nitrification being only 1%. The pH values in 
all cases would favor nitrification. Soils 196, 68-3, 9-2, and 20 apparently 
lack nitrifying bacteria. 
Soil No. 51-3 is of especial interest because the nitrification, while 
great, was due almost entirely to production of nitrite. This indicates the 
absence of Nitrobacter, which are responsible for the oxidation of nitrite to 
nitrate. While this condition is rarely encountered it is known to occur, 
particularly in certain Texas soils. Free ammonia will inhibit the second 
stage of nitrification, but in view of the pH value less than 8, this factor 
may be eliminated. Rather than over-all nitrification it is evident that only 
nitrosofication was extensive in soil No. 51-3. 
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Table 2 
N i t r i f i c a t i o n  i n  Deser t  S o i l s  From Jet Propuls t ion  Laboratory* 
Treatment 
s o i l  No. 196 
Control  
(NH S O  @ 200. ppm N 
4 2  4 
S o i l  No. 76-2 
Control  
(NH ) SO4 @ 200'ppm N 
4 2  
S o i l  N o .  51-3 
Control  
(NH4l2SO4 @ 200 ppm N 
S o i l  No. 68-3 
Control  
(NH4)2S04 @ 200 ppm N 
S o i l  No. 9-2 
c o i i t r  01 
(NH4)2S04 @ 200 ppm N 
S o i l  No. 20 
Contr ol 
I ( N H ~ I ~ S O ~  @ 200 ppm N 
1 
PH 
8.9 
8.2 
8.5 
7.4 
8.7 
7.9 
Nitrogen I 
~~ 
NO2 
PPm 
0.00 
0.31 
0.00 
0.20 
0.25 
LOO.00 
I 
NO, ! Tota l  N i t r t f i c a t i o r  
PPZ f PPm I % 
' 
4 
2 
14 
84 
13 
6 
8.3 ' 3.36 55 
8.3 f 1.10 ' 60 
', ? 
0 6 . 7  ; 0.00 
6.6 f 0.00 " 1 
I ! 
4 
2 
14 
84 
13 
06 
58 
61 
35 
- 36 
0 
1 
0 
35 
47 
*Incubated 30 days a t  28O C wi th  moisture ad jus t ed  t o  50% of water-holding 
capac i ty .  
. _  . 
